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This article is part of a series of Policy Issues articles on Soda Tax. You can also find articles on Should Soft Drinks 
be Taxed More Heavily?, Can Taxing Sugary Soda Influence Consumption and Avoid Unanticipated Consequences?, 
Sugar-Sweetened Beverage Taxation as Public Health Policy-Lesson from Tobacco, Soda Taxes and Substitution 
Effects: Will Obesity be Affected?, Evaluating Excise Taxes: The Need to Consider Brand Advertising, and Caloric 
Sweetened Beverage Taxes: The Good/Food/Bad Food Trap as part of this theme. 
Soft drink excise taxes and the effect they may have on adolescent weight outcomes have come into focus as a 
potential policy option to address the obesity epidemic, which is increasingly recognized as a major contributor to 
health care spending and mortality and morbidity (Bhattacharya and Sood, 2011). U.S. sugar-sweetened sodas 
account for one-half of the increase in caloric consumption over the past 25 years, and are the largest source of 
added sugars in the average diet (Woodward-Lopez, Kao, and Ritchie, 2010). Barry M. Popkin, at the University of 
North Carolina’s School of Public Health, has advocated aggressive policy interventions to reduce consumption of 
sweetened sodas to address the obesity crisis (Popkin, et al., 2006). 
Recent econometric evidence suggests that increasing soft drink taxes will cause substitutions toward other 
beverages, although there is not agreement about the net health effects these policies will have. We offer a 
perspective on the economic and public policy interpretations of soda taxes that suggests a greater potential for 
reducing obesity and improving health. To assess the full effect of such policy options, economic theory and 
econometric evidence must be considered in the context of nutritional and metabolic effects. 
Substitution Effects and Caloric Intake 
At a theoretical level, assessing sin taxes on consumption goods that are likely to be consumed at unhealthy levels 
has been carefully considered. O’Donoghue and Rabin (2006) show that such taxes can improve social welfare, 
counteract over-consumption by consumers who cannot restrain their behavior effectively, and even result in 
outcomes where no one is made worse off. However, they warn that when goods such as soda are taxed, 
policymakers should not ignore the substitution of other, non-taxed goods. 
Econometric analysis of these substitution effects (Fletcher, Frisvold, and Tefft, 2010) supports the claim that soft 
drink taxes would 1) raise revenues; 2) modestly reduce the amount of soda calories consumed; 3) induce the 
substitution of juice and whole milk for soft drinks; and (4) reduce caffeine consumption. Notably, they concluded that 
a change in the soft drink tax rate induces youths to substitute whole milk for soft drinks and, because “the magnitude 
of these effects is similar, it is not likely that an increase in soft drink taxes would decrease obesity” (p. 7). Specifically, 
using data from the National Center for Health Statistics of the CDC from 1989 to 2006, they found that a 1% tax on 
youth consumption of soft drinks reduces soda consumption by 6 calories, about 5% of average soda calories 
consumed daily. However, if such a tax rose to 16%, calories from soda were predicted to fall by 100 per day. This 
would be sufficient, according to Hill, et al. (2003), to prevent weight gain in over 90% of the population—but only if it 
was not offset by substitute caloric intake. Yet such substitutions are likely, with small increases in juice and larger 
increases in whole milk. In the Fletcher, et al. study, a 1% increase in soft drink taxes induces an 8-calorie increase in 
whole milk consumption per day. A 12 oz. can of soda contains 140 calories, but 12 oz. of whole milk contains 219 
calories. This substitution results in slight increases in vitamin D consumption from milk and slight decreases in 
caffeine consumption. Public Policy Implications 
Even if the substitution of juice and milk does not reduce caloric intake as a result of a soda tax, there is a different 
perspective on the economic interpretation of the findings on substitution effects and their implications for public 
policy. One thing is clear: such taxes will dampen soda consumption. A 2010 study by USDA concluded that a tax-
induced 20% price increase on sweetened beverages would reduce consumption by 37 calories a day, or 3.8 pounds 
of body weight over a year for adults, and by 43 calories a day, or 4.5 pounds a year for children. The result would be 
an estimated decline in overweight prevalence from 66.9% to 62.4% and obesity prevalence from 33.4% to 30.4% in 
adults. In children, overweight prevalence would fall from 16.6% to 13.7%, and the risk of being overweight would fall 
from 32.3% to 27.0% (Smith, Lin, and Lee, 2010). The decline in demand for soda in response to such a tax is 
reinforced by three other studies (Block, et al., 2010; Brownell, et al., 2009; and Power and Chaloupka, 2009). Soda 
taxes alone would then represent progress in reducing consumption of products that are a major cause of weight gain 
(Malik, Schulze, and Hu, 2006; and Vartanian, Schwartz, and Brownell, 2007). As a recent and comprehensive 
review by the Public Health Law Center at the William Mitchell College of Law concluded: “While reducing the 
consumption of these beverages will not single-handedly halt the obesity epidemic in the United States, growing 
evidence supports the use of pricing policies on sugar drinks as one of the most significant components of a 
comprehensive effort to reduce the prevalence of obesity and unhealthy weight” (Marrow, 2011, p. 20). 
There are also reasons why milk-substitution responses, in particular, offer substantial improvements over the status 
quo and may actually assist in reducing obesity. First, milk consumption in lieu of soft drinks offers clear nutritional 
advantages, especially in children and young adults. Second, calories alone do not capture the metabolic effects of 
soft drinks, which are deemed by some experts to promote obesity, hypertension and Type II diabetes in ways that 
milk does not (Malik, et al., 2010). Third, nearly all of the milk consumed in schools is now 2%, 1% or skim, with fewer 
calories and less fat than whole milk. Fourth, levels of satiation are lower for milk than soda, so that children and 
teenagers will become full at lower amounts. 
Milk’s nutritional value is high; it contains proteins, minerals—Ca, P, Mg, Na, Zn, Cl, Fe and Cu, among others—and 
vitamins A, C and D. Humans have coevolved with bovine species to digest it—apart from the lactose intolerant—
over thousands of years. By contrast, soda is devoid of protein, vitamins and minerals—apart from salt (Na): the 
average 12 oz. soft drink contains 50 grams (Robus, 2010). Although soda drinks have been with us for only about 
100 years, it is notable that 30 years ago, U.S. middle and high school students consumed twice as much milk as 
soda; now, the ratio is reversed: students consume twice as much soda as milk (Cavadini, Siega-Riz, and Popkin, 
2000). 
Calories alone do not fully capture the metabolic effects of soft drinks. Fructose-laden soft drinks are digested 
similarly to alcohol and converted to fat by the liver, increasing triglycerides in the bloodstream. They also reduce the 
production of leptin, which normally signals the body to reduce caloric intake and increase energy output. They 
increase the dopamine reward response, making soda drinkers hungrier, while increasing cortisal release, lowering 
insulin resistance (Mietus-Snyder and Lustig, 2008; and Wylie-Rosett, Segal-Isaacson, and Segal-Isaacson, 2004). 
The University of California-San Francisco Center for Obesity sends obese children and their parents home with the 
admonition: “drink only water and milk.”  As milk consumption has given way to soda, Vitamin D consumption has 
fallen together with calcium. In addition, phosphoric acid in sodas appears to interfere with calcium absorption and 
contributed to a three-fold increase in bone fractures in samples of soda-drinking teens (Wyshak, 2000). 
Federal law—Section 202 of the 2010 Healthy, Hunger-Free Kids Act—requires that schools offer a variety of fluid 
milk products consistent with dietary guidelines including the 2007 Institute of Medicine standards for food in schools, 
recommending unflavored non-fat and low-fat milk. This means that whole milk, the main basis of claims that its 
substitution will not reduce obesity, is no longer served in most schools. Although chocolate and other flavored milks 
are often dosed with fructose, plain milk in schools is generally 2%, 1% or skim. Although a 12 oz. serving of whole 
milk contains about 220 calories, 2% has 183 calories, 1% has 153 calories and skim milk has 135 calories. 
Substituting reduced-fat milk for soda retains nearly all of the nutritional value of milk while reducing its lipid 
triglycerides. 
Finally, fructose-sweetened soft drinks do not trigger a pituitary satiety—ghrelin—response; they actually do the 
opposite (Lustig, 2009). Milk, by contrast, appears to have a built-in satiety brake. Its digestion occurs when acids 
cause it to curdle in the stomach (University of Guelph, 2010). Lactose—milk sugar—must be processed with the 
enzyme lactase, which even in lactose-tolerant people is available only in sufficient quantity to digest about one or 
two glasses of milk over several hours. The calcium in milk is neutralized by stomach acids during curdling, but the 
main brake on milk consumption is that a 12 oz. glass of milk contains 450 mg of calcium. Shahar, et al. (2010) report 
that higher intakes of dairy calcium and vitamin D are actually related to greater diet-induced weight loss. Dove, et al. (2009) report that skim milk leads to greater perceptions of satiety and fewer calories consumed at the next meal 
compared with fruit drinks. In the latest and most comprehensive assessment of 120,877 participants in the Nurses 
Health Study, Nurses Health Study II and Health Professionals Study, over a 12- to 13-year period, increases in dairy 
product intake had a neutral effect on weight (Mozaffarian, et al., 2011). 
Excise Taxes Appear to Be Good Policy 
Taxing soda will reduce its consumption and raise revenue; by one recent estimate a 1 cent/oz. national U.S. excise 
tax would cut soda calorie consumption 8-10% and raise $15 billion per year (Brownell, et al., 2009). Moreover, from 
a theoretical perspective, the cross-subsidization from non-consumers of soft drinks to consumers resulting from such 
a tax is not large, and both classes of consumers can be shown to be better off (O’Donoghue and Rabin, 2006). Even 
if the caloric reduction in soft drinks is offset by whole milk consumption, the nutritional and metabolic advantages of 
milk versus soda are clear. If such consumption is of plain, reduced-fat milk, these advantages are amplified. Finally, 
a 1-for-1 substitution of milk for soda on a per volume basis is unlikely, due to milk’s digestibility relative to soda. For 
these reasons, wide adoption of such excise taxes appears to be good policy. Even if they fail to reduce caloric intake 
in young people, the quality of those calories will improve. 
For More Information 
Bhattacharya, J., and Sood, N. (2011). Who pays for obesity? Journal of Economic Perspectives, 25(1) (Winter), 139-
158. 
Block, J.P., Chandra, A., McManus, K.D., and Willett, W.C. (2010). Point of purchase price and education to reduce 
consumption of sugary soft drinks. American Journal of Public Health, 100(August), 1427-1433. 
Brownell, K.D., Farley, T., Willett, W.C., Popkin, B.M., Chaloupka, F.J., Thompson, J.W., and Ludwig, D.S. (2009). 
The public health and economic benefits of taxing sugar-sweetened beverages. The New England Journal of 
Medicine, 361(16), 1599-1605. 
Cavadini, C., Siega-Riz, A.M., and Popkin, B.M. (2000). U.S. adolescent food intake trends from 1965 to 1996. 
Western Journal of Medicine, 173(6), 378-383. 
Dove, E.R., Hodgson, J.M., Puddey, I.B., Beilin, L.J., Lee, Y.P., and Mori, T.A. (2009). Skim milk compared with a 
fruit drink acutely reduces appetite and energy intake in overweight men and women. American Journal of Clinical 
Nutrition, 90(1), 70-75. 
Fletcher, J.M., Frisvold, D.E., and Tefft, N. (2010). The effects of soft drink taxes on child and adolescent 
consumption and weight outcomes. Journal of Public Economics, 94, 967-974. 
Hill, J.O., Wyatt, H.R., Reed, G.W., and Peters, J.C. (2003). Obesity and the environment: Where do we go from here? 
Science, 299, 853-857. 
Lustig, R.H. (2009). Sugar: The bitter truth. UCSF’s Osher Center for Integrative Medicine. Available online: 
http://www.youtube.com/watch?v=dBnniua6-oM 
Malik,V.S., Popkin, B.M., Bray, G.A., Despres, J.P., Willett, W.C., and Hu, F.B. (2010). Sugar sweetened beverages 
and risk of metabolic syndrome and type 2 diabetes: A meta-analysis. Diabetes Care, 33(11), 2477-83. Epub 2010 
Aug. 6. 
Malik, V.S., Schulze, M.B., and Hu, F.B. (2006). Intake of sugar-sweetened beverages and weight gain: A systematic 
review. American Journal of Clinical Nutrition, 84(2), 274-88. 
Marrow, M.W. (2011). Taxing Sugar Drinks: A Tool for Obesity Prevention, Cost Savings and Health Improvement. 
Public Health Law Center. William Mitchell College of Law. St. Paul, MN. 
Mietus-Snyder, M.L., and Lustig, R.H. (2008). Childhood obesity: Adrift in the “Limbic Triangle”. Annual Review of 
Medicine, 59(Feb.), 147-162. Mozaffarian, D., Hao, T., Rimm, E.B., and Willett, W.C. (2011). Changes in diet and lifestyle and long term weight 
gain in women and men. New England Journal of Medicine, 364, 2392-2404. 
O’Donoghue, T., and Rabin, M. (2006). Optimal sin taxes. Journal of Public Economics, 90(10-11), 1825-1849. 
Popkin, B.M. (2006). A new proposed guidance system for beverage consumption in the United States. American 
Journal of Clinical Nutrition, 83(3), 529-542. 
Powell, L.M., and Chaloupka, F.J. (2009). Food prices and obesity: Evidence and policy implications for taxes and 
subsidies. The Milbank Quarterly, 87(1), 229-257. 
Robus, D. (2010). Soft drinks: Ingredients and their nutritional value. Helium.com Available online: 
http://www.helium.com/items/1599582-soft-drinks-ingredients-and-their-nutritional-value 
Shahar, D.R., Schwarzfuchs, D., Fraser, D., Vardi, H., Thiery, J., Fiedler, G.M., Blüher, M., Stumvoll, M., Stampfer, 
M.J., and Shai, I. (2010). Dairy calcium intake, serum vitamin D, and successful weight loss. American Journal of 
Clinical Nutrition, 92(5), 1017-1022. 
Smith, T.A., Lin, B.H., and Lee, J.Y. (2010). Taxing caloric sweetened beverages: Potential effects on beverage 
consumption, calorie intake, and obesity. U.S. Department of Agriculture. Economic Research Service Report No. 
(ERR-100). 
University of Guelph (2010). Dairy Chemistry and Physics. Available online: 
http://www.foodsci.uoguelph.ca/dairyedu/chem.html 
Vartanian, L.R., Schwartz, M.B., and Brownell, K.D. (2007). Effects of soft drink consumption on nutrition and health: 
A systematic review and meta-analysis. American Journal of Public Health, 97(4), 667-675. 
Woodward-Lopez, G., Kao, J., and Ritchie, L. (2010). To what extent have sweetened beverages contributed to the 
obesity epidemic? Public Health Nutrition, 14(3), 499-509. 
Wylie-Rosett, J., Segal-Isaacson, C.J., and Segal-Isaacson, A. (2004). Carbohydrates and increases in obesity: Does 
the type of carbohydrate make a difference? Obesity Research, 12, 1245-1295. 
Wyshak, G. (2000). Teenaged girls, carbonated beverage consumption, and bone fractures. Archives of Pediatric and 
Adolescent Medicine, 154(6), 610-613. 
Carlisle Ford Runge (frunge@umn.edu) is Distinguished McKnight University Professor of Applied Economics and 
Law, Department of Applied Economics, University of Minnesota. Justin Johnson (joh07536@umn.edu) is a Graduate 
Research Fellow, Department of Applied Economics, University of Minnesota. Carlisle Piehl Runge 
(carlisle.runge@yale.edu) is a student in Davenport College, Yale University. 
The views expressed are those of the authors and do not necessarily reflect the positions of the Federal Reserve 
Bank of Kansas City, the Federal Reserve System, or Purdue University. 
© 1999-2011 Choices. All rights reserved. Articles may be reproduced or electronically distributed as long as 
attribution to Choices and the Agricultural & Applied Economics Association is maintained. 
 